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Michigan Department of Natura l Resources 
Water Qua l i t y Div is ion 

T 

J u n e , 1980 

An Evaluation of Stream Quality Problems in the 
Vicinity of Jones Chemical, Monguagon Creek, 

Riverview, Michigan _̂  
February, 1980 

On February 12, 1980, Jack Bails, Chief, Environmental Enforcement Division, 
requested by memo,' an evaluation of the impacts of unpermitted discharges 
from Jones Chemical on Monguagon Creek's sediments and aquatic organisms. 
As requested, the stream was surveyed during the week of February 18, 1980. 
The impacts of the large upstream. Pennwalt Corporation discharge, were of 
necessity, also evaluated. '- ' - . .. 

FINDINGS 

1. The discharge of very high concentrations (more than 1,000 mg/l) of 
extreziely toxic chlorine from Jones Chemical via an unpermitted discharge 
has severely damaged Monguagon Creek. Macroscopic bottom dwelling strean 
life was absent downstream from the discharge for at least 0.15 km 
(kilometers). 

\ /\ 2 . Toxic heavy metals have been discharged from Jones Chemical as sediment 
N ^ A ' concer.trations of zinc (18,000 mg/kg) and lead (920 mg/kg) were markedly 

7 K ^ ' elevated below the discharge and were also found at high levels in a 
^ Q^ discharge sump at the facility 

3. One dead and one distressed fish (gizzard shad) were observed in Monguagon 
Creek below the Jones Chemical discharge. No other fish were observed. 

'*. The potential for untreated human waste discharges to Monguagon Creek from 
• Jones Chemical was apparent as toilet tissue was observed in the unpermitted 
discharge containing chlorine. High fecal coliform counts were also 
found at an in-plant sump connected with the discharge pipe. 

5. Suspended solids in runoff from Jones Chemical were high (490 tag/1) and 
formed an obvious deposit on the bottom of Monguagon Creek. 

•- 6. Pennwalt Corporation's discharge upstream of Jones Chemical is apparently-
- -=- the major source of PCB's and oils in Mongiiagon Creek sediments; and is' 

also a significant source of toxic heavy metals. Most sedim;?nt contaminants 
in areas impacted by the Pennwalt discharge exceeded the U.S. EPA "heavily 
polluted'* levels for dredge spoils. ' •-

7. A visible sheen of oil was observed on Monguagon Creek downstream of the 
Pennwalt Corporation's discharge (006) at all times during the study. This 
is a violation of their NPDES permit No. MI0002381. • ' -" 

8. The Pennwalt Corporation's discharge caused some damage to Monguagon Creek 
as indicated by the numbers, kinds and weight of macroscopic bottom dwelling 
organisms. 
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9 . Monguagon Creek, upstream of t h e Pennwalt Corporation and Jones Chemical 
d i s c h a r g e s , i s a degraded s t ream with l imi t ed numbers and kinds of 
bot tom dwel l ing organisms. O i l s and some heavy metals In these sediments 
exceeded U.S. EPA "heav i l y p o l l u t e d " l e v e l s but were cons iderab ly lower 
than those found downstream. Urban runoff, o i l s p i l l s or unknown d ischarges 
a r e p o s s i b l e sources f o r contaminants . -; 

RECOMMENDATIONS - •̂/r̂ •• 

1 . The discharge of chlorine and heavy metals from Jones Chemical to Monguagon 
Creek should be eliminated or reduced significantly to acceptable concen-

. t r a t i o n s . Sediments in th i s f a c i l i t y ' s stormwater runoff should be 
con t ro l l ed . Discharge of untreated human wastes to the in-plant sump should 

; cease . • ; •:-:. 

2 . The highly contaminated sediments should be removed from Monguagon Creek 
from Pennwalt's discharge to the Detroit River. 

3 . The Pennwalt Corporation's waste treatment should be upgraded to meet 
NPDES permit l i m i t s . 

4 . A sediment and b i o l o g i c a l survey should be conducted upstream of t h i s 
Mongaugon Creek study a rea to determine o the r source(s) of sediment 
con taminan t s . 

METHODS 

Stream bottom dwell ing anir :a ls ( b c a t h i c macro inver tebra tes ) , sediments , water 
and s e l e c t e d d i scharges of concern i n the lower reaches of Monguagon Creek 
i n t h e v i c i n i t y of Jones Chemical and the Pennwalt Corporation were sampled 
from a b o a t on February 20 , 1980. A l l samples were maintained i n chain of 
c u s t o d y . 

F i v e s t a t i o n s were e s t a b l i s h e d (F igure 1 ) . S t a t i o n A was the most upstream 
s t a t i o n (s t ream km 1.38) and l o c a t e d ou ts ide the area of Impact of Pennwal t ' s 
d i s c h a r g e ( s t a t i o n B - km 1 .20) . S t a t i o n C (km 0.75) was immediately upstream 
of t h e Jones Chemical d i s cha rges wh i l e S ta t ion D (km 0.68) was immediately 
downstream. S t a t i o n E (km 0.53) was fu r the r downstream where mixing appeared 
comple te and upstream of o t h e r d i s c h a r g e s . Storm sewers and runoff from roads , 
c o a l p i l e s and the i n d u s t r i a l i z e d v i c i n i t y e n t e r Monguagon Creek i n the 0.53 km 
b e f o r e i t s confluences wi th the Trenton Channel (Detroi t R i v e r ) , .̂— o-

,Water samples were handled and p rese rved a c c o r d i n g t o U.S._EPA approved methods. 
A n a l y s i s f o r f e c a l co l i form b a c t e r i a and suspended ^sol ids were completed in the 

.=;Environmental P r o t e c t i o n Bureau (EPB) labora to ry in Lansing. ' ; ; Chlorine a n a l y s i s 
was comple t ed ; a t t he nearby Wayne County Publ ic Works l abo ra to ry because of 
t h i s e l e m e n t ' s i n s t a b i l i t y over r e l a t i v e l y sho r t time p e r i o d s . • ' r.-

Sediment and ben th ic m a c r o i n v e r t e b r a t e samples were co l l ec t ed with a p e t i t e 
ponar bottom grab (15 cm x 15 cm). A 250 ml wide mouth b o t t l e of sediment was 
c o l l e c t e d , kep t cool and r e tu rned t o the EPB labora tory for a n a l y s i s . Single 
sediment samples were c o l l e c t e d n e a r midstream a t s t a t i o n s where a po in t source 
of p o l l u t i o n was judged no t to have an ef fec t along one streambank ( s t a t i o n s A, 
B and E) . At s t a t i o n s C and D a sediment sample was co l l e c t ed near each bank 
( F i g u r e 2 ) . 
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Figure 1. Location and sampling stations on Monguagon Creek, Wayne Countv 
Michigan, February 20, 1980. 

MICHIGAN 



luaUIUCUIAUa p u s ; 0 0 | 0 3 3 
- 4 -

jaded papAoaj 

Figure 2. Detailed sampling locations for water, sediments and benthic 
macroinvertebrates in Monguagon Creek, Wayne County, Michigan, 
February 20, 1980. 
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Macroinvertebrate samples were collected on transects across Monguagon Creek. 
Samples were collected at points equidistant from the streambanks and each 
other along the transect. Three macroinvertebrate samples were taken where 

,-j_ the stream was relatively narrow (stations A, B and E) while five samples were 
,. • _ collected at stations C and D. .. . „.:.=̂..-. •..; . : :-. .; ; 

- Samples taken with the ponar bottom grab were emptied into a small plastic tub 
to facilitate sample transfer into plastic bags. Samples were kept cool and 
returned to the Water Quality Division Biology Laboratory where they were 
washed in a U.S. Standard 30 mesh sieve bucket the following day. Sample remains 
after sieving were placed in widemouth quart jars and preserved with formalin. 
Animals were later removed from the sample using a 4x sorting lens, identified 
and counted with the aid of a dissecting microscope and weighed. All values 
have been multiplied by a- correction factor (43) to convert raw data to 
numbers or grams weight per square meter. Animals to be weighed were placed 
on a paper towel for about a minute to remove water and weighed to the nearest 
0.01 gram on a Met tier balance Model P162. After weighing, the animals were -.i 
placed in a permanent storage solution in 4 dram screw top vials and retained under 
lock and key for further reference if necessary. 

At each sarapling site a station card was filled out to record general obvervations 
and/or conditions at the tine. Photographs were also taken upstream and downstream 
from each sampling station. Photos from stations D and E were not usable because 
of accidental film exposure. 

BAC!CGROUND 

Monguagon Creek is located in southeastern Michigan in Wayne County and flows 
to the Trenton Channel (Detroit River) near Grosse lie. Tne creek is naaed 
Huntington Creek on the USGS Wyandotte quadrangle 7.5 minute topographic map 
of 1973. Although not named on official Michigan County maps, Monguagon Creek 
is the recognized local nane and appears on NPDES discharge pemits. 

Monguagon Creek is a first order stream (lacks tributaries) and has a total 
length of about 4.2 km. The once in 10 year 7-day low flow has been estimated 

' at 0.0 m^/day. The streaxa flows from its headwaters northeast to Riverview 
: then west to the Detroit River. About 1-2 km upstream from its Detroit River 
confluence, the Pennwalt Corporation discharges 32,700 m^/day of treated 

- wastewater via discharge 006 under an NPDES permit (number MI0002381). A half 
-kilometer downstream, Jones Chemical had two unpermitted discharges. Additional 
water and contaminants enter the-stream from stormsewer discharges and urban or 
industrial runoff-both upstream and downstream of the study area."' '-•---" 

Most of the stream in Riverview has been enclosed. All of the stream has 
been channelized for drainage improvement and some sections have been dredged 
more than once to remove accumulated materials. In the 1950's, raw sewage 
from Riverview was discharged into the creek and extensive fish kills occurred 
on occasion (Robert Parker - personal communication). Sewage discharges have 
since been removed. 

The unpermitted discharge from Jones Chemical to Monguagon Creek was found 
during .an aerial reconnaissance flight on December 17, 1979 by William Murphy, 
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Environmental Enforcement Division, Department of Natural Resources (DNR). 
Photographs of the area taken at that time clearly show a discharge plume into 
the creek (DNR Exhibit No.—). 

Since the discovery of the unpermitted Jones Chemical and prior to this study, 
sampling of the discharge, waste streams in the facility and the creek were 
undertaken. Lawrence Epskamp, District 14 Conservation Officer, Law Division 
collected water samples upstream and downstream of the discharge and from the 
surface and bottom of the discharge on February 9, 1980." The pH of the discharge 
was 11.3 at its surface and 15.7 at the bottom. ' Both are extreqiely alkaline 
pH values and would not be permitted. Sodium (9100 mg/l), chlorides (7400 mg/l) 
and sulfates (320 mg/l) were very high (Appendix I) in this discharge. 

William Stone, District I, Water Quality Division, accompanied by William Murphy, 
collected water and sediment samples within the Jones Chemical facility on 
February 14, 1980. An in-plant sump had extremely high levels of iron 
(280,000 og/kg), lead (3400 mg/kg), and zinc (1500 mg/kg) in the semi-fluid 
sediments in the sump bottom (Appmdix II). Chlorine ranged from high to very 
high in six of seven locations sampled within the facility. Chlorides and sodium 
followed a similar pattern to chlorine, with the water designated "pipe to sump", 
field ID nuzrber one (1) and having the lowest values and the sample designated 
"from NaOCl product tank", field ID number seven (7) having the highest value 
(Appendix III). Very high coliform bacteria counts were found in samples from 
an outside sump and indicated that untreated husan wastes (Appendix IV) were 
in the Jones Chemical wastewaters prior to discharge. 

White (1979) evaluated Pennwalt's discharge (006) as to its potential toxic 
effects on aquatic animals in Monguagon Creek and concluded that toxic conditions 
would exist as a result of the discharge. She found the NPDES permit limits for 
BODs, suspended solids and ammonia were exceeded and recommended that Pennwalt's 
NPDES permit limitations for ammonia and pH be revised. 

RESULTS AND DISCUSSION 

Water Quality 

During the biological survey, water samples were collected and analysed for 
chlorine by staff of the nearby Wayne County Public Works laboratory. Sample 
#2 was collected in Pennwalt's discharge (station B) and had 4.3 mg/l total 
chlorine (.Appendix V). Above Jones Chemical (#3, station C) only free chlorine 
at 0.1 mg/l was detected. The Jones Chemical discharge (#4) had 9900 mg/l 
total chlorine.-. The pH of the discharge at the time, as estimated by indicator 
•paper, was approximately 12. No discharge plume was evident in the stream during 
this study^ probably._as a-result of reduced flows. -Downstream at station E (#5) 
free chlorine decreased to 0.4 mg/l and total chlorine to 1.4 mg/l (PPM equals 
mg/l) even under reduced discharge flows.. - - .-i -ia-r̂ a ;.:-

Recommended concentrations of total chlorine in discharges is 0.024 mg/l at the 
edge of the mixing zone and concentrations of chlorine are not to exceed 
0.5 mg/l in the discharge in Michigan. Chlorine is a very toxic substance (Brungs, 
1976), and should be greatly reduced in the Jones Chemical discharge as it was almos 
20,000 times the discharge concentration limit. Chlorine concentrations should 
also be reduced in the Pennwalt discharge to acceptable levels. 
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An oil sheen was observed in the Pennwalt discharge channel and at all downstream 
stations during this study (Appendices X-XIII). This is in violation of the 
NPDES discharge permit which stipulates "no visible film" in Monguagon Creek. 

A single water sample collected February 20, 1980 from a 15 cm (6 inch) diameter 
steel pipe (#1 discharge) apparently discharging stormwater runoff and/or 
snow melt at the time, had 490 mg/l suspended solids (lab sheet not included) and 
resulted in sediment deposition in the stream (Figure 3). Some control measures 
should be sought for this discharge. 

Another water sample was taken from the other Jones Chemical discharge (-2) 
in which the extremely high levels of chlorine were found and analyzed for fecal 
coliform bacteria. Counts of fecal bacteria were less than 100 per 100 ml as 
would be expected with high levels of chlorine (Appendix IV). Toilet paper was 
seen in the effluent at the time of sampling (Appendices XI and XII). Whenever 
chlorine was not being discharged, raw sewage could have been discharged. In 
either case, treatment of human wastes would have been inadequate. 

Sediment Contaminants ' : 

Substances such as heavy metals, oils and synthetic organic compounds which 
are relatively insoluable in water will usually be found in stream or lake 
sediments at concentrations many times higher than can be found in the v=ter. 
Contaminants of this type will also remain bound in sediments for extended 
time periods and thus reflect past discharges of contsninants. Many of these 
sediment contaminants are toxic to aquatic life when ctmcontrations vre elevated. 
Presently, the degree of sediment contamination or its pollutional siatus is 
based on the 1977 EPA dredge spoils criteria. 

Using EPA's criteria as a basis for comparison, all stations had "heavily 
polluted" sediments for a number of parameters. At station A, oil (5500 z:g/kg) 
arsenic (12 mg/kg), zinc (440 mg/kg), lead (90 mg/kg), iron (25,000 mg/kg), 
copper (50 mg/kg) and PCB (10 mg/kg) (Appendix VI) were the contaminants above 
the non-polluted level of the EPA (1977) dredge spoils criteria (Appendix VII). 
These sediment contaminants have probably reached Monguagon Creek via urban 
runoff or discharges upstream in the City of Riverview or from landfills and 
nearby industrialized areas. 

In Pennwalt's discharge channel (station B) and downstream at station C every 
parameter, except iron, at least doubled in concentration in sediments. In 
addition, cyanide.'(5-6 mg/kg), cadmium (6-10 mg/kg), nickel (90-120 mg/kg), 
and mercury (2 mg/kg) were found at "heavily polluted" areas. 

Immediately downstream of the Jones Chemical discharges most sediment ccntaminant 
concentrations (station D) were similar to those found upstream.at Station A or C. 
However, higher concentrations of copper, iron, nickel, lead, zinc and manganese 
existed in the sample collected nearest Jones Chemical. Zinc values wars ^700 mg/kg 
in this sample and 2500 mg/kg in the sample across the stream. As indicated 
before by Stone's data, the Jones Chemical discharge probably contained high 
levels of lead, zinc and iron. Zinc was apparently being precipitated quickly 
once it reached the stream and other metals at lower rates. 

Downstream at station E the concentration of lead (920 mg/kg), nickel (230 mg/kg), 
copper (250 mg/kg), chromium (390 mg/kg), cadmium (10 mg/kg) and cyanide (12 mg/kg) 
about doubled again. Zinc was found at IS,000 mg/kg, an extremely high sediment 
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FIGURE 3. Discharge (#1) from Jones Chemical bearing suspended and settleable 
- - - n?^^'^^' ^^^^ associated deposition in Monguacon Creek, February 20, 1980 

. . : Photograph by Frank Horvath. . " ; ,. 

• • 3 
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concentration. These very high levels of contaminants probably existed at 
this location mainly as a result of discharges from Pennwalt and Jones Chemical. 
The marked increase in certain of the above parameters in downstream sediments 
at station E was probably the result of additional loadings of heavy metals 
from Jones Chemical and the chemical reaction and precipitation of these 
substances after the highly chlorinated Jones Chemical discharge were mixed with 
the receiving waters. 

Macroinvertebrates 

Animal communities living in or on the bottom of- lakes and streams are the best 
indicators of aquatic environmental conditions. These animal communities are 
ubiquitous in imdisturbed streams. Benthic or bottom dwelling animal species 
which together constitute a benthic community live most or all of their lives 
in the water- Aquatic insects, with rare exception, leave the water for short 
periods to mate and lay eggs but their immature larval stages may exist for 
more than a year in an aquatic environment. Aquatic worms (oligochaetes) spend 
all their lives in the aquatic environment. During this extended period of 
aquatic development they react to a myriad of physical and chemical parameters 
and thus are indicators of past environmental conditions. 

A strean comparable in size to Monguagon Creek, under relatively unmodified 
stream conditions, would have benthic comn'.nities made up of many species of 
animals without a dominant species or species group, ffiomass (weight per 
unit area) would usually be at intermediate levels (10-50 gm/râ  wet weight) ar.d 
distributed ancr.g a number of species. " Macroinvertebrate density (number per 
unit area) would usually range from 1-5000/m^. Discharges of pollutants in 
sufficient quantities results in marked and easily detected changes in benthic 
community structure- Sensitive species or species groups are eliminate'' nnd 
the benthic ccmmimity becomes dominated by more pollution tolerant forms. 
Under moderately polluted conditions some forms may thus reach extreme densities 
and biomass. If pollution is increased further, all the above benthos parameters 
decrease. In the most extreme situations benthic communities are absent. 

The macroinvertebrate communities of Monguagon Creek indicated a degraded to highly 
degraded stream condition (Figure 4). Pollution tolerant organisms dominated 
the macroin ertebrate community in the study area. Oligochaetes or aquatic worrs 
comprised more than 90 percent of all the macroinvertebrates collected both in 
terms of "density and biomass (Appendix VIII). Only at station A were 
significant "numbers of midges. (Procladius) collected. This animal feeds on wor̂ is 
but is less tolerant of extreme environmental stress than oligochaetes. 

Macroinvertebrate densities decreased from almost 24,000/m^ at station A to 
318/m^ at station D. No macroinvertebrates were found at station E nor in the 
three samples closest to the Jones Chemical discharge at station D. 

Fish 

Only two fish (gizzard shad) were observed in this shallow, open stream. Even 
this was surprising under the conditions. One dead gizzard shad was found just 
below the Jones Chemical discharge. Apparently the fish had died recently as 
deterioration was not evident. The second fish was disoriented and swimming in 
circles as it Eoved downstreani in the vicinity of station E. TotaL_chlQrllie 
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Figure 4, Areas of degradation in Monguagon Creek, Wayne County, Michigan 
February 20, 1980 based on benthic macroinvertebrate community 
structure. 
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death in less than half an hour (Mattice and Zittel, 1976). 

-.̂  . .;. .?,-... . SUMMARY AND CONCLUSIONS 

Benthic animals conmunities, or their absence in Monguagon Creek indicated stream 
conditions that ranged from degraded to completely degraded. Degradation or damage 
to the benthic communities was associated with high concentrations of sediment 
contaminants such as oils, toxic heavy metals, cyanide and high concentrations 
of chlorine in the water. Similar responses of benthic communities to such 
contaminants have been observed many times before (Mackenthun, 1969). Recently, 
Wentsel and Mcintosh (1977) also found oligochaete dominated benthic communities 
where heavy metals in lake sediments were extremely high (cadmium-996 mg/kg, 
zinc-14,033 mg/kg, and chromium-2106 mg/kg) and midge larvae were present only 
where heavy metals decreased in the sediment. Given the concentrations of sediment 
contaminants in Monguagon Creek, it is improbable that the elimination of the 
benthic community downstream of the Jones Chemical discharge was due only to 
their discharge of heavy metals. The pattern of benthos elimination closely 
approximated the area of stream bottom impacted by the plume from the Jones 
Chemical unpemitted discharge with very high concentrations of extremely toxic 
chlorine. It is therefore very reasonable to conclude that a miniirun! of 0.15 km 
of Monguagon Creek has been damaged as a result of the unpermitted Jones Chemical 
discharge. 

Damage to Monguagon Creek undoubtedly also extends for the remaining 0.7 km to 
its confluence with the Trenton Channel. Sediment contaminants would surely 
remain at or above concentrations siniilar to those found downstream of the 
Pennwalt discharge, as mosr of these substances dc not biodegr̂ 'ie readily and 
channel erosion processes tend to transport sediments downstream. It is not 
certain however, that the macroinvertebrate community has been eliminated in 
this lower stream reach nor could any or all damage be blamed with certainty on 
the upstream discharges. Storm sewers and runoff from streets, coal piles and 
the.surrounding area would have degrading effects in the lower stream reach. 
Furthermore, it is not certain whether chlorine concentrations have been at toxic 
concentrations to the Trenton Channel in the past because chlorine readily 
reacts and loses its toxicity. 

In order to expedite the recovery of Monguagon Creek several actions should be 
undertaken. A study of Monguagon Creek upstream of the study site and in 
Riverview should be undertaken to determ.ine the source(s) of stream contaminants. 
Pennwalt's wastewater treatment should be upgraded to meet NPDES requirements and 
the Jones Chemical discharges should either be eliminated or adequate treatment 
be provided to protect Monguagon Creek. In addition, the highly contaminated 
sediments downstream of Pennwalt and Jones Chemical should be removed, not only 
to facilitate stream recovery but to prevent their discharge to the Trenton 
Channe1. 
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. / . ^ . 
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coe 
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I 
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- - _ I 
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START !TIME 
DATE !MJL 
VYMMDD.'TTTT 

S.T 
OR 
D 

NUM 
:JAM-
;"LES 

t-:Nn 
Li ATE 
YYMMDD 

ITIME 
MIL 
TTTT 

HEP-1 LAB . 
TH ! • NO. 
FEET!2 

} OOOOiB 

TEMP. 
DECREE 
CENT. 
00010 

PH \ A C l . i \ !ftOri-5 
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ys^y.£^\.. 
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' T . O . C . 
f.nrvL 

MO/L 
Oi'i'jiSO 

.N03N02.' NH3 .'ORO N 'PHOS. 
TOTAL .'TOTAL ! TOTAL ! TOTAL 
MO/L N I M O / L N . ' M O / L N I M O / L P 
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APPDNDIX V 

Royce E. Srailh : 

Duans 3 . E;el3n4 

0 .c3 le f Wo£n! j k 
A£1'S:JIV Uiri-<ru} Oir.ciar. 
Cmctor ol Ajministraiian 

John E. Breen 
Oirscaro/ '.e;at Services 

John V/. Hubert 
0 ' ' « : :3 ' 0( Firjncs 

R s z McCormick 
Oepur/ Sscietafy 

Wayne 
County r ^:'l^^;^.-^:^; 
Public \y^%r 
Works ; , . r^r ; : : 

DetroX K^c.ligjn 

313 S « 3S2a 

Oa February 20, 19S0, 3:00 p . a . 2111 liirphy of the DepartaienC 
"of Ka.turs.1 Pwesources brought in feiir samples to be t e s t ed for 
r e s i d u a l ch lor i : i e . TLie samples vera col lected v i t h i n one half 
o f za hour of a n a l y s i s . 

I t e s t e d the sc^i^les as n.uz:ber=d bslov. 

#2 0.5 P.P.M. f ree chlorine 4.3 P.P.K. t o t a l chlorine 
#3 0 .1 P.P.M. free chlorina 
#4 9500 P.P.M. free chlorine SSCO P.P.M. t o t a l chlorine 
#5 . 0.4 P.P.M. free chlorine 1.4 P.P.M. t o t a l ch.wirine 

A l l samples t e s t ed us icg D.P.D. nethod of chlor ine ana ly s i s . 

Cie^as Taoens, Chenist 
Vayns County Public Works 

T S / c l a 



APPENDIX VI 

Sediment contaminants In Monguagon (Huntlnnton) Creek, Riverview, Wayne County, Michigan, February 20, 1980. 
In milligrams per kilogram^ (mg/kg) dry weight unless otherwise Indicated. 

Total 
Solids PCB . 
t 1260 Cn Cd Cr Cu Fe NI Pb Zn In As' 

A11 values 

0^G» 

Hq on 

• 

<1 5,500** 

e 
V E 
c 

•0 

s 

Station A 

0.18 km upstream 
Pennwalt's Discharge 
mid channel 61 10.0** <1 2 25* 50* 25,000** 17 90** 440*** 380* 12** 

Stntlon B 

In Pennv/alt's Discharge 
Channel, mid cnannel 

Station C 

57 26.0** 6**- 5 • 160** 110** 32,000** 120** 420** 2,800** 490* 9** 

• M 

<1 12,000** 

00 
I 

0.05 km upstream 
Jone's Chemical Discharge 
J.C. side 
across stream 

55 20.0** 5** 6** 140** 110** 37,000** 90** 690** 340** 570** 18** 
32 3.2 5** 10** 230** 130** 29.000** 110** 560** 2,800** 360* 33** 

<1 10,000** 
2** 20,000** 

Station 0 

0.02 km downstream 
Jone's Chemical Discharge 
.I.e. s1d« 
across stream 

Station E 

49 
54 

4.6 
8.1 

8** 
4** 

6** 
5 

160** 
160** 

130** 3?.000** 
110** 31.0004* 

130** 
1101* 

640** 4,700** 
590** 2,500** 

530** 
500** 

15** 
: 26** 

<1 11.000** 
12.000** 

• 

0.17 downstream 
Jone's Chemical Discharge 
mid channel 32 6.1 12** 10** 390* 250** 38.000** 230** 920**18,000** 560* 20* 1** 12,000**• 

U.S. EPA 1977 Dredge Spoils Criteria 
* moderately polluted 
*• heavily polluted 
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Apn'l 1977 U.S. UPA Drcdijcd Spoil Dir.'por.al Cr i te r ia Classi f icat ion 
Guidelines for Great Lakes ILrbors. Values in mg/I;g dry weight, 
values otlicrv/ise noted. ., . • 

-•artimeter 

.'cTatile solids % 
ZiD 
l-H 
'.iil & Grease (Hexane Solubles) 
^md 
nric 

hosph.orus 
on 
ckel 

'.ncjancse 
senic 

.;dmi !J."1 
j^.roaiiuni 
i i r iuin 
Sppcr 
•ercury 
i j t a l PCB's * * 

Kon 
Polluted 

<5 
<-! 0,000 
<1,000 
<1,000 

<40 
<90 
<75 
<0.10 

<4?.0 
<17,000 

<20 
<300 

<3 
. * 

<25 . 
<?.o 
<25 

-

1 
1 

17 

Moderately 
Polluted 

5-S 
40-80,000 

,000-2,000 
,000-2,000 

40-60 
90-200 
75-200 

0.10-0.25 
420-650 

,000-25,000 
20-50 

300-500 
3-3 

* 

25-75 
20-60 
25--50 

. 

Heavily 
Polluted 

>8 
>80,000 
>2,000 
>2,000 

>60 
>200 
>200 

>0.25 
>650 

>25,000 
>50 

>500 
>8 
>6 

>75 
>oO • 

.>50 
>1 

>10 

* Lower l im i t s not established 
•**• The po l lu t iona l status of sediments with to ta l PCB concentrations between 

1 and 10 mg/kg dry weight w i l l be detcniiined on a case-by-casc basis. 



Appendix VIII Estimated numbers and wet weight of bfinthic macroinvertebrates per square meter from samples collected with a petite ponar 
(15 X 15 cm) In Monguagon (Huntington) Creek near Rlvurvicw, Wayne County, Michigan, February 20, 1900. 

Station 

Location 
Sample Number 
Campling Sediment 
Characteristics 

0.10 km upstream 
Pennwalt Discharge 

A-1 A-2 A-3 
unconsolidated black 
organic; detritus 

0 
in Pennwalt's 

Dlschanie Ch.nnel 
B-1 n-2 n-3 
gravel clay clay 
ooze orqariic orpanlc 

0.05 km upstream 
Jones's Chemical Discharge 

C-1 C-2 C-3 C-4 C-5 
organic organic > clay clay organic 
soft gray soft detritus soft clay 

c 

Macroinvertebrate Taxa 

Oligochaetes 
wet weight 

nematodes 
v;et v/eight 

Chironomids 
Procladnis 

wut vTeUiht 

Estimated no./m' 
Estimated wet wt./m* 

Average no./m' 
Average wet wt./m' 
Average organism wet wt. 

3,268 54,825 7,740 
2.6 67.1 6.7 

473 
0.4 

1.032 3,354 1117 
0.9 1.0 0.6 

4,300 58,625 8,557 
3.5 68.5 7.3 

23,836 
26.4 
0.0011 

17,501 1,111 5,418 
11.4 1.9 7.4 

8,004 
6.9 
0.0009 

5,840 
5.6 
43 
0.01 

8,428 
5.8 

2,623 
2.0 

1,290 
2.0 
' 

258 
0.2 

5,891 
5.61 

I 
o 

3,689 
3.1 
0.0008 

Station . 
Location 

Sample Number 
Sar.ipl ing Sediment 

Characteristics 

0.02 km downstream 
Jone's Chemical Discharge ' 

0-1 D-2 0-3 D-4 D-5 
sand clay black gray clay 
organic sand fine black black 
black organic organic organic organid 

Ilacroinvertebrate Taxa 

Oligochaetes 
wet weight 

Estimated no. /n ' 
rstiiiialed v/et wt./m' 

Average no./m' 
Average wet wt./m' 
Average organism wet wt. 

0 
0 

0 
0 

0 
0 

0 
0 

0 
D 

0 
0 

318 
0.3 
0.0009 

129 
0.1 

1.462 
1.6 

0.17 km downstream 
Hone's Chemical Discharge 
E-1 E-2 E-3 

organic organic clay 
black black gray 

detritus floe 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 
0 

0 
0 

0 
0 

a 

1 
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APPENDIX IX 

WAiER iJu;.LirT 0;VIlf;«! 
j i a o G T srcTiOT 
STREAM PHOaCI ASStSfME'iT 

S t a t i o n l luTh^r A - ^ - lnvest<gatc.(s} ^ K / ' . - v S - . / - / ^ / ^ V J i r . - f ^ U i / A / ' H ' Z 

Date .>2 / J O / Piii? Tl.«!; / A ' j V? PtOTOGRAPH HL-SER " / / . /-^ . / J " ' " 

BOOT OF 'iATER /..'J A'C-iz/ j g - J A; g ;{^ LOCATIOtI / ^ / V c ^ / ^ V''/ g 'v^>> 

COUnTT U < / > f ^ / ^ * . - r - ^ T V r R . V r S - T TMP /C /V 5 / ^ » ' . g A ^ [ 

REASON FOP. suavET - / j / ^ ' f ' ^ ^ .V>- ' / ' . ' /C A Z- ' _/̂ .<?">*̂  V ^ / > - ' ^ - / " X > ? C J / A ^ C - c l j ! ' :^ /^CJ^ 

VlClflltl LAID USc :̂ . t i ^c lx Fo r r i t Mostly Slrban Hoi t ly Ao^'Cu'lj™ - Otner / - W t l * * ; T / ' / / ' • ' • . 

AVE. STPXATI UIOTH 7 a AVE. STP.EA.1 DEPTH /? < 5 " • TEIOC'.TT ^ O . / ; w r C A M ka / t f ^ 

STKEA.M SliAOirai: 0>in Pa r t l y Open Shaded STREAM HPE: Cold-ater . -anaiater 

WATER TEW. ^ ••€ AIR TE>?. . 5 " 'C WEATHER: S u n n y - P a r t l y Cloudy-Cloudy- Rjiny i i l u / s : Y*sJlo_ lua 

OOWriELIZED: Tes_ So CHtCiT. Em3SIQ.-J: Sone — S l i g h t — Kaderate — Severe . . KHH UATER HARK Q . / ^ a 

SECCHl DISC TRA:<S: a H J E S I D I T T : Clear— SI iqn;',-/ T u r s i d - T a r p i d - Opaque :*T£.^ COLOR 

WATER OOORS: K c r s a l 

SURFACE O I L S : .lor.: 

j a njF3IDITT: Clear— Sl i^nt ' .y Turs'd— Tarpid — Opaque 

Se^.49C Pe t ro leua Q-.csica1 . Cl-* 

Sliclc Sheen Globs " t i t s 

SEOtMEMT 0OOP.S: .-«r=ai 

SEDCrriT OILS: ASjint 

OEPOinS: S l j i je 

A.'JE TnE UMC£SS:;£3 C- jTC-.ES 

Sewage Petrole'ji 

Slight ."Aderace 

Sixd-JSt . Paper.'ittr Sand 

Chssical Anacm;: 

Pro'.-:* 

Relict Shells 

:-:;.-i ARE .'IOT 3£iPLr ifSEocE^ r.i s".in?.^TE - . - ' . v . YE; 

Otner 

:ther C S J : V".:-

NO .'>•'>.-

F L t - 1; 
SUiST.'ATE 

n P E 

SffJuCERj*. 

RUBBLE* 

GRAVEL* 

SAtiO 

SILT 

MUCr.-MUO 

•1KSE30EC: 

— 

-

-

VE-.-fClTf 

. 1 . 2 
(.3 fj js) 

.0.& 
(>2 fps i 

.0 .3 
(.1 fp$) 

.0.2 
(.0.7 fps) 

.0.12 
(.0.4 r . s ) 

•0.12 
( •0 . * fps ) 

: E S S : 0 » «C«c 

c--Ji;ACTE'.:s-ics 
0=; SUE 

Zjo.ro ( 10-) d ia . 

W - K s a t ( 2.1-1Q-) d i a . 

2 - « 33 (0 .1-2 .5- ) d i a . 

O.C:-Z.OO on d ia . 
S r i t t / texture 

O.CO«-0.306 CO d ia . 

black. »cry f ind or janic 

FE»CE1T n 1 
SA;-:rL INC >9^\ i 

.s 

9 o 

1 • 1/3 OR LESS 2 • 2/3 CR KOP.E 

j SL>BS~Jk7E 
1 TY?E 

aAY 

KARL 

DETRITUS 

FIBROUS 
PEAT 

PULPY 
PEAT 

LUGS I ST 

: - : - : "ERISTICS 
:.=. siZE 

S l i d : i t : u r e 

Crey, i r e l l fragcents 

Sticks, wao-l, coarse 
p l a n s f ^ r r i a l s 

P a r t u : : . decomposed 
pla.-.t M t s r i a l 

Finel.* c^videJ plant 
eater-a", sarts 
i nd is rs - r i j i sh j t i e 

ICXS 

PL=.CE:;T ; . I • 

5" 

81 OTA: 

PHTTOPLANxrON 

PERIPHYTO.'J 

FILAKE.trCUS ALSAE 

HACROPHYTES 

0 I 2 3 4 SLSHES - _ 0 _ 

0 1 2 3 4 ZOOPLA-ilCTCI _ 0 _ 

0 1 2 3 4 KAC?.0ia.lRTE5?.ATES _ 0 _ 

0 1 2 3 4 FISH •• 0 

1 3 4 

3 4 

3 4 

3 4 

U - »0'»ot 1 - Sparse 2 - Moderate J • Attendant X - Prof-se 
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••?>irwrt?i,-. 

riSH GMie FISH 

ROUGH FISH 

T-^^^arC* FORAGE FISH — — . " — - . — * * , w i ¥ - C i T ' i ; A i ^ . t4 . 'v . 

. i.i^.i«iiii.j«.,.i-. 

Jf 

AQUATIC PLA.1TS ' , " ' T T " ' V " ' E R I P H H O N ^ . . , ^ : J . , - ; " " . ~ " f I L A « « I W S ALGAE - -^- V - " ~ 

HACaOPHTTES 
. "> -- ' ^ . - • 6 • •; - - . ' \ - ^ ^ l . 

STREA-Ji."!! 

VEGETAT::.!: . C-RASSES BRUSH HERBACEOUS . : C O K I F a S SECIDUOUS BAR.REN OTHER 

KACROSE-fraOS C U A L I T A T F / E S A . ' C L E C'igCK LIST ( I S O i a T E DOMlaAHT GBCUPSl 

SPOf«ES ••• •" - - - - • 

HYDRA 

a.ATyows 

R O U . " X - J : - ' - S 

LEECHES 

HATER " " r E S 

SCWSL'GS 

SCUCS 

CHAYFIS-' 

S7(A !LS- ' .?^=r rS 

aAHS 

AltlATIC V-? - : ^K 'S 

0R.4GOnaiES 

0A»SELaiE5 

TRUE BUGS 

BEETLES 

AOUATtC CATTE^IPTLLARS 

ALDERaiES 

HEIL';RA-'.ITE3 

CRA.';E?; I E S 

NO-SEE-UMS 

SLACXaiES 

OEEaaiES 

WSCXJI7CES 

SNIFEaiES 

RATTAILEO "AGGOfS ' •-'-"'• -

MIOSES • 

STOKEaiES 

MAYaiES 

-BUSROWERS 

-S-iL-^ERS 

J l I f C E R S , S??J»'.fl.E?.S 

cACDis.a : E S 

-F.REE LIVIfIG 

-PURSE CA.SE ^A'EP.S 

-njEE a»SE KA!CERS 

-SAOOLECASE MAKERS 

-JIET SPINNE.RS OR RETRH.AT'-'AKr'S 

HOTEs. n c . 

sr/^rja\' A 

-> fLoto 

cJ^AI 
- - . i - S t \ f ^ \ P L ^ 
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APPENOIX X 

«iCHir..v: ccrART'*;.':! OF r-'TUR-v. FEWJ-CES 
HATER Q^ALin OlVISICn — 

BIC.'V.ir ' t r . r r r 
SIREA-I PK0ELE1 *;SESSMEKr 

Investioator(s) S ' i '^ /^S ^ J rV^ / ' f / ' ^ ^ ' f ^ ^K r/^ y_ 

Date -C l . ' O l jP'J TUtE / H ' ^ S " PtilTCMAPH BUIBER / 9 , / <, / Ĉ  H ~ 

Stat ion H:,-tK' J3.. 

BOOT OF UATER /'.? J ̂  . j - V ^ ^ - i l V • Z f S r K LCCATIOfl / ^ f V ?fZV / . ^ t j j 

counTY l y / f / A ' - " r y r g.V. -s o " iw> ^i^j£^,^Jik^ 

REASON FOR SlJRVEf__J<r^/V/;fLS _ ^ / r ' 5 ^ / f ; C / ? _ ^ ^ ^ c V I / 

VIC1«IT> LATIO USE: J^ ts t l y For i» i t Mos t l y Urta.n Mos t l y A i j r i c u l t u r e Ot.le'- /^QU^- T/^ . ' ^ ^ - ^ 

AVE. STSEA.M '-IDTri S a A-.t. STREAM :E?TH g - J a VELOCITY > G . I 1 « ST«^•^ tai ./• / J 

STREV1 SriADlHG: Open Part ly Open Shaded STREAM TYPE: Coldwater Mjr-v.iter 

UATER TLM?.1_/ /__*C AIR TE.'g. S "C WEATHER: Sunny-Part ly Clo jdy-Cloudy- Rainy CAM a/s: Yes ^ im 

CMANHELIZED: Tes So C H ; : ; : ; E L ERCSIOH: . l o r e — S l i g h t — M o d e r a t e — Severe • HIGH WATER K A . « C I ( ~ a 

SECCHl DISC TRAi'iS: e TLT3I0ITY: Clear— S l i j n t i y T u r b i d - Turbid - Opaque UATE.R COLOR 

WATER aO^.RS: a o r a a l Sewage P s t r o l e u n i O i e a i c a l Other 

SURFACE O I L S : none S l i c i c S h e j n G lobs F lecks 

SEOIME;IT ODORS : 

SEC'..''£.".T O I L S : 

DEPOS'TS: 

Norcal Sc»39i Petrol i ' . ' i 

Absent Sli-s'.t 

Sludge S3«t:;3t 

Moderate 

Paperfiber Sand 

ARE THE J'OE-.SiiE; OF 3TCMES'->:c>l i^-. NOT :EE=LY I . '3E:CE0 .Tl SL' 

Ch';.iiicil Anaerobic _ Ot.-er_ 

Prof-.se 

Rel ict Shells Otnsr 

:TX;TE :iAcx? YES NO AM 

•PT;: 
SUEST^A" 

TYPE 
VELCC.Tf OiARAZTESISTI-CS 

On SIZE 
PERrE.fT :n i su35:».w= cx;;vcTE^:i7ics =ESC= 

S^^Pli.NO JC^J I ! Vt-l C^ 3-Zi ' j : - " . r 
.•;T ; : I 
a A.-EA 

80UL3ERS* 

RUBBLE* 

GRAVEL* 

SASO 

SILT 

HUCX-.tiO 

. 1 . 2 
" (>3 f p s ) 

.O.S 
(.2 fps) 

>0.3 
(»1 fps) 

.0 .2 
(.0.7 fps) 

.0.12 
(.0.4 fps: 

.0.12 
( .0.4 fps) 

•maEOCEDKESS: 0 • NONE 

256 ::ri ( 10") d i a . 

64-2S6 on ( 2.1-IC-) d ia . 

2-6i en (0.1-2.5*) d i a . 

O.OS-2.00 ! » d i a . < - -n 
Gr i t t y texture *^ ^ 

0.OC4-0.0O6 lan d ia . 

black, »cry f ind organic S " 0 

1 • I./3 OR LESS 2 • 2/3 CR MORE 

CUY 

MARL 

DETRITUS 

FIERCUS 
PEAT 

S l i c k t ex tu re 

Grey, she l l f r agcen ts 

S t i c k s , wood, coarse 
p l a n t =a :e r ia1s 

P a r t i a l l y deco;-:?ased 
p l a n t oace r i a l 

PULPY F i n e l y d i v i d e J p l ' . n t 
. PEAT t a f s H i I , oarts 
1 indistin^tuishable 
1 

j LOUS i STICKS 

B I p I A : 

pHTrcPLA;ir.TO.t 

PERtPHTTCT 

FILAfS-irOUS AiGAE 

MACROFHYTES 

C • ao««nt 

0 

0 

0 

0 

1 - S 

1 

I 

1 

1 

parse 

2 

2 

2 

2 

3 

3 

3 

3 

2 

4 

4 

4 

4 

- Moderate 

SLIMES _ £ _ 

ZOOPLA*;XT0R 0 

MACRO IN'niRTEBSATES 0 

FISH S 

3 • Abundant 

1 

1 

1 

I 

2 

2 

2 

2 

3 4 

3 4 

3 4 

3 4 

4 - Prc f . ie 



- 2 4 -
luauiuoiiAua pun <C;J0|03a jaded papAsaj 

F I S H GA-IE FISH 

ROUGH FISH 

FORAGE FISH 

AQUATIC PL<:iTS 

MACROPHTTES 

PEHIPHTTOH FILX.MEHTOUS ALf^E 

STREAMSAKK 
VEGETATIOJI: GRASSES B.RUSH HERBACEOUS CONIFERS DECIDUOUS 6ARREX OTHER 

HACR0BE?irri05 CUALITiTlYE SAMPLE CHECK L I S T (ItlOIC.ATE COMIMA.'ff GROUPS) 

HOTES. ETC. 

STaTJ6N 
5 

SPoni-iES 

HYORA 

FLAP.VORMS 

Rcu:)0'.f";i"s 

LEECHES 

H^TER 'UTE3 

scveuGS 

SCUOS 

CRAYF-rrf 

SfCAILS-LI.'IPETS 

CLAHS 

ACUATIC i^Tni.C.-.;JS 

OP.AGO.taiES 

OAMSELaiES 

TR'JE BL-nS 

BEETLES 

A C ! ; A T I C CiTTE ̂ ?ILl!.9S 

ALOE.^aiES 

HELLGRAI:TES 

CRi::E.-l.IES 

W-SEE-'J?IS 

BLACX.-LItS 

OEE^aiES 

MOSCiJiTCES 

S.NI?EatES 

PATTAaED "AGGOTS 

MIXES 

STC^aiES 

>^tra:ES 

-B;--:!;;-r.-E=s 

-SXLrKEP.S 

-•r.nCE'.S. 5==!.AMERS 

cArDis.aiES 

-F=.EE Livr.'ltr 

-=-:!!SE CASE "AXERS 

-r.'SE CASE IWirERS 

-S.t-CLECASE "AkEÎ S 

- i r r SPi.'KERs OR ?rr?EArv;x-?s 

^ - J . H f ^ t QKjf^a.^ 
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APPENDIX XI 

a i C H i v ; ! OEfArTMC.i; •" nATUVi; REST.JRCES 
uAiER (?JALITY o iv i s :3 .n -

EiLi.t^.T sfrTrnrt 
,SM«.-Ji T r f i i i w AS:ESSML! . : 

- SUtTdn Sui ter ' 

^Oate J L I J L O I ^ f O TPIE / J ' <^-J PKIIOCRAPM wrBER - /<*^ / ' y ^ . ^ O - \ 

BOOf OF JATtR t V \ i . \ ' ( f - ' J n " i -^N M P c K ICCAT'Cn / ^ / V ^ ^ V i ^ L J ^ 

RcAS3.1 FOR SURVEY 'V^A^.g^ C/'^^^''•''^^ (- ' P^/Vl^'^'f^~~^-^-Ll^Jj^f-r^.-JfdFn - . / ^ . 

VICIaiT) lA.tp.USE: . r iost ly For»st Mostly Urban •Vastly Agr icul ture Other / A / J > > ^ 7 / : j / 7 ^ 

AVE. STREA-M UIOTH t S - O n AVE. SIFEA.-. DEPTH O . j * B . VELOCITY _ C . / I . W — STREW kc C - I C 

STREAM SilAOlHG: Ongn Pa r t l y Open Shaded STREAM HPE: Coldwater Warawater 

HATER TEMP. 7 « 7 'C AIR TEH?. S 'C _ UE;\THER: S u n n y - P a r t l y Cloudy-Cl"ou<iy-Rai«Y~~0W1 u / s : Tes j g " 

CHAmELIZED: . _ T e s _ Ho _ C H A ; J : I E L EROSIOM: None — S l i g h t — Itoderate — Severe HIGH WATER HA.RK < 0 . t S a 

SEcCHI DISC TR.V;S: a ,TUR£IDITT: . C l ' i r — S l i ^ l t l y Tjrbi J - T u r b i d - O p a q u e ' 'JATE3 COLOR 

HATER OOORS: tloraal Sewage Petroleum -• Chemical Other_ 

SURFACE OILS: 

noru l 

None 

Sewage 

Slick Sheen Globs Flecks 

SEDiMEr.T OOORS: Normal Sewage Pe t rc -c . - : 

SEB:.VE.1T OILS: Absc i t _ S l i g h t 

OE.^S'TS; _ Sludge Sawdust Paperf iber 

SRE TriE U:;CESS:3E3 OF STC:;Ei •.•HlCi ARE ;aT DEEPLY WZIZZZZ 

O i e n i c a i 

Moderate 

Sand 

ir; SU3STR.ATE 3L 

Rel ic t 

AC:C7 

Anaerobic 

. Profuse 

She l l s 

- YES 

Other 

Other 

m v> 
F l u i J — 

Sl'STRATE VELOCITY 
H r E w / s - r 

CHAr.ACTERISTICS 
OR SIZE 

PE?.CE.-:T I SU5STSAT 
TTFE 

CnA<:;icTERi:;r:LS 
OR SIZE 

?E- : I^ - :;: 
S A - f . : - . ; t : ; A 

oOlS-SE-Rj* 

RUBBLE* 

GRAVEL* 

see 

sat 

MUCK-HUO 

>1.2 
" (»3 fps) 

>0.S 
(.2 fps) 

.0 .3 
(>1 fps) 

>0.2 
(>0.7 fps) 

>0.12 
( > 0 . ' fps) 

- -0.12 
(••0.4 fps) . 

•IMSEDDEDflESS: . 0 • HOhE 
• - - r. . " • \ 

VJ, a : ( 10") d ia . 

64-256 ma { 2.1-10*) d ia . 

2-S4 m (0.1-2.5") d i a . 

0.06-2.00 inn d ia . 
Gr i t t y texture 

0.004-0.006 na d ia . 

black. »cry f ind organic 

- l . » 1/3 OR LESS 2 •• 2/3 
.J - . 

93-

Ca .MORE 

CLAY 

MARL 

DETRITUS 

FIBROUS 
P£AT__ 

PULPY 
PEAT 

LOGS 4 s : 

Slick texture 

Grey, shell fragnents 

Sticks, wood, coarse 
plant B i ter ia lS 

Part ia l ly deconpased 
plant naterial^ 

Finely divideJ plant 
na te r ia l , parts 
indist innuishatls 

ICKS 

-•.. 

3-

«:OTA:,^^r,, , - i , - ' ' c \ 

PHIIOPUAHHTON . , , ^ ^ _ 0 _ I 2 

PERIPHYTON .. _ 0 _ 1 2 

FILA.ME.1T5US ALGAE 0 1 2 

KAC.RC?HYTE5 0 1 2 

.. 3 

i; • »s'ent 1 - Sparse 

. 4 

3 — 4 - -

3 4 

3 4 

2 - Moderate 

SLIMES 0 

Z00PLA.SXT0M _ • 0 

MACROINVERTEBRATES 0 
— • 

FISH . 0 

J • .Abundant 

1 

1 

1 

1 

2 

2 

2 

2 

4 

3 4 

3 ••. 4 

3 4 

3 4 

- Prof.se 
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£191 GAt4E FISH 

ROUGH FISH 

: .,. ^ - i •3• : >;..'- FORAGE F I S H -. 

AQUATIC PtAHTS »T .T . . : . v . . v , . . --••PtRIPHYTOH : — — , . FILAMEHTOUS AlSSE 
••.^ife , T - ^ - • „ • - . J r J ^ •. 

•argfiDuvrrc — :—r..;'=--—:—-?!^i—-=----.—=•'-. ' . — . «. » .. . . . . RAcaaPHrTES 
" : •.- ' s . • 

STREAMBANK -
VEGETAItOn: GRASSES BRUSH HERBACEOUS CONIFERS DECIDUOUS BARRt.>S OTHER 

WACROBEMTlfflS q iALITATIVE lAMPLE C H C K LIST ( l a O l M T E D0MIHA.1T CROUPS) 
-. - . - .-..-^ . - > • 

^POUGES 

HYORA 

FLArJCRMS 

ROUmwORIS 

LEECHES 

HATER MITES 

SOWBUCS 

SCUOS 

CRAYFISH 

SfUILS-LKJETS 

aAMS 

AOU.ATIC EAiUKwOP.MS 

DRAGO.-ffLIES 

OAMSELaiES 

TRUE BL'GS 

BEETLES 

ACUATIC CATTERPrLLAP.S 

ALJERFLIES 

HaLGRAMITES 

CRA;.E?! IES 

NO-SEE-L''« 

SLACKFLIES 

nEE?..aiES' 

MOSCJITCES 

1 SNIPEaiES 

•,^^ f i - v ' - : >A-, • ' ; . : .-'•;• 

RATTAIIEO "RCJ. .5 '• • 

' . • 

MIDGES 

STDNEaiES 

MAYaiES 

-ffJRRCVERS 

-S«CWERS 

-aL-CESS, r^. iV-E?.s 

CAODIS-aiES 

-FREE Liv i . - r : 

-a-RSE CASE '••1.—.S 

-TIJ3E CASE "A — ; 

-SAOOLECASE - : ^a^s . 

-NET sPi.tftE^s ::s RrrREAT;'.t](E.=.s 

HOTES. nc. l ^ / ^ s j SHOTS. 0f^ f / L ^ f iui . -^cO. 

gr/^rioN (L 

Fi-ot^J 

C*5> @ C5 -!<^^ 

M X 

C-lX 

(V)cs /«r^ l -

- - - P 

f^P^-fl of- GF^Y 
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APPENOIX XII 

mCMICAr. CE-A^TME.-.r CF S.-.n»ii. RESPI-RCES 
WATER QIJAL:IY D i v i s i o n 

BIOLOGY SfCIin."! 
STREA.M PROBLEM ASSCSSME.ir 

S t a t i o n l;.x=^er O) ; Investioatorlsl trV^ -VS ^ r/J/LVfi T H ' 

Date ^ 1 ^ 0 I 2 :D ICE / J ' ^ 5 " PHOTCCPJU'M fUTCER ; 

SOOY OF 3ir.\t f A i K Q - j f- Ty SK> Qf.c?r K. LOCATIOM P f \ & / L V t ^ U ) 

C0u:iTY_J'/:/O.HAlc TV? R//F 5 S T.? f i / \ ' P / ^ V / ^ L ^ J 

REASOs Fcs savEY - < T o / ^ f ^ 5 C f ^ i f r ' ^ i f C / ^ i - - f ^ f = / ^ / ^ C>yf' ^ T _ l ) l S C t ^ / l A G f // ' '^i-^AC^^ 

*IC!.1IT> LA.\: USE: .Mostly ForfSC M o s t l y Urban M o s t l y Ac | r i cu l t :> rc Other / t^Qj^ST/^ i / ^ ^ 

AVE. STREW JIDTH Z . O » AVE. STREA.M DEPTH Q . ^ a VELGCITf C3- / " ^ as STREA,M ka C - & H ' 

STREAM S h A : : N G : , &jen Pa r t l y Open S h a d e d , _• STREAM TfPE; Coldwater Warra<uer 

HATER T E g . 7 . 7 ' C AIR TEf5>._j5l_*C _ HEATHER: S u n n y - P a r t l y C lcu iy -C loudy-Ra iny CAM u / s : Yes J o _ ka 

CHA.1.1ELi::3: ._Tes Ho , CHAraEL EKOSIOH: 3one S l i ch t — Moderati — Severe . a!G.H aATER YUS. d . ; / ^ <* 

SECCHj 3 1 5 : 7-.t:;5: a TUR3ICITY: Clear— Sligr . t ly Turbid— Tu.'bid — Cpaque IMTtR COLOR 

WATE-R 0XR5: Ronaal Se«<;e Petrole-ia Chcnical Other 

SURFACE OILS: Hone Slick Sheen Globs Flicks 

SEDiME-;- : : c - i ; : 

SEOIKE.IT C-LS: 

OEPOS'TS; 

floraal _ Sewage Petr3leu= 

Absent S l i g h t 

C i r r : c : ! Anaercbic 

Profuse 

0^-.^^ 

Moderate 

Sludge Sawdust Paperf iber Sand Rel ic t She l l s ^ Ot-ler 

ASe T K •.•i:-^3;uE3 OF 5TC5ES i-ilCn ARE HOT f.iPLY I?e£:s;ED W SJSSTR;~ JLiCX? YES SO /V/9 

S U I S T ? - ; : E 
n P E • 

rLuU 
VEL'XiTY 

n / s e c 
O U . ' J L : T E ? . : S T I C S 

OR SIZE 
PE-.Ci.-IT t.'l 

SAMPLIrlG AREA 
SL-BST.^ 

TTPE 
c- :A. : .AmRrsT:cs 

CR SIZE 
PE-CE.ST t?! 

SAV?L!HG AREA 

eOULOERS*. 

• KBBLE* 

6RAVEL* 

sai 

nucx-Muo 

>1.2 
(>3 fps) 

>o.s 
(>2 fps) 

. 0 .3 
(>1 fps) 

256 CT ( 10-) d i a . 

64-255 an ( 2 . I - I 0 * ) d i a . 

2-64 rai ( 0 . 1 - 2 . 5 * ) d i a . 

>0.2 O.Ce-2.00 ea d t a . 
(>0 .7 fps) G r i t t y t e x t u r e 

>0.)2 
(»0.4 fp. , 

-0 .12 
{ .0 .4 - fps ) 

0.004-0.006 e n d i a . 

b l a c k . »ery f ind organic 9 ^ 
•IMBEOOEDMESS: 0 • HOKE ; I « 1/3 OR LESS 2 • 2/3 CR .MORE 

aAY Sl ick texture 

MARL G r e y , s h a l l f r a g o e n t s 

DETRITUS S t i c k s , wac-i, coarse 
p l a n t s a t e r i a l s 

FIBROUS P a r t i a l l y deconpostd 
PEAT p lan t x a t e r i a l . _ _ 

PULPY Finely divide.! p l a n t 
PEAT s a t e r i a l . o a r t s 

<ndistinr|uishab1e 

LUGS t STICXS 

s 

/ • i 

BIOTA: 

PriTI0PLA.->j:TC3 

PtRIPHTTC"* 

F I L A : O T C - . 3 ALCAE 

KACROPHYTES 

C • . » D ' » n t 

t 1 

• I 0 V , 

0 1 

0 1 

0 1 

1 - S p a r s e 

3 4 

3 4 

3 4 

3 4 

2 - Moderate 

SLI.MES 

ZOOPLAtlCOli 

MACROI.V;ERrEl.RAT£S 

FISH 

0 

0 
^ — 

TES 0 
- — •o 

Abundant 

I 

1 

1 

1 

2 

2 

2 

2 

4 

3 4 

3 4 

3 4 

3 4 

- Prof.se 
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FISH Q ^ ^ C , , 2 Z / ^ A ' 0 . . ' 2 - / ^ " : uUOiTAL Z T J ^ ^ S S ^ Sc^J//.,r.:i^.'L GAME 

ROUGH FISH 
J 

• < • : • • ; , . V » 

i ^ ^ M ^ - ' AgjATlC PUnrs FILAMENTOUS ALGAE 
: .-.HcjisJi-ea'":; • (D' 

MACROPHTTES 
' • '.'. 'it '"Jut... I-... f n v i i •-"••f.<!i>:..n»,-./^ 

STREA.-2A.'1K " 
VEGETATIO.H: GRASSES 8.RUSH HERBACEOUS COrilFESS OECIOUCUS BARRE!) OTHER 

KACROSESTHOS QUALITATIVE SA-'̂ PLE CHECK LIST (IKOICATE OCISAMT GRg'PS) 

SPOWES ' 

HYORA 

. — • • " ^ - - — . — • 

. - • : . : : ; - . • -

aAP-J^RMS 

R0u.-.-r-..-:.vi3 

LEECHES 

HATE.' 'IITES 

SOVaiJaS 

sa'HS 

CR-AYFISX 

S.<-JV:LS-Lf>:F£TS 

CLAT̂ S 

AOUATIC EARr?'..OR.MS 

CPAGOr:rLIES ' -

CAMSaFLIES 

^ • • 

_ . • • . • . 

TR'JE BUGS 

BEETLES 

AGUATIC CATTE?: ILLARS 

ALOE?..arES 

KELL';R.A-IIT£S 

c? j ; : :Ea iES 

ffl-SEE-'.'MS 

BL.ACXFLIES 

OEES.aiES 

W3?JIT0ES 

SNIPEa iES 

: y i a : . ' • . - -..,: 

RATTAaEO MAG^TS ' " ' 
.-

MIDGES • -

STCKEP-IES 

MAYFLIES 

-SJPROWERS 

-SHCWESS 

-a i . - aERS, s P R A ^ r ' s 

CAIOISaiES 

-FREE LIVI*?3 

-?'JRSE CASE MA.<E^3 

-T:JHE CASE y.i.i:--s 

-SAC^LECASE ̂ ^ ^ - S 

- « E T SPINNERS CR RETREATV.j:<r:.S 

ROTES, n c 

F^Ou^ 
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APPENOIX X I I I 
niCHlGAi Q?r.tRrM-.s: -r • " . , : » . uiXL-RCES 
WAIER q-JALliY o i v i s i : n - - — - : = - • - - ^ - ^ - • 

eiOLO'.Y src i :3 . i 
STREAM 9»o:XtM ASU'.SMEnf 

S t a t i o n .loFbgr ^ InveSt iqa to r ( s ) t l vV- i ^ ' ^ j ' ± S ' f L V J t H / J . '. 

" • " c j 2 _ . / . J : P . / ^ . 2 T ; M E _ / y •' / i " PHQ rCCRAPH ypnER i ; V - - . 
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